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A B S T R A C T

Purpose
Previous studies report that early palliative care is associated with clinical benefits, but there is
limited evidence on economic impact. This article addresses the research question: Does timing
of palliative care have an impact on its effect on cost?

Patients and Methods
Using a prospective, observational design, clinical and cost data were collected for adult patients with an
advanced cancer diagnosis admitted to five US hospitals from 2007 to 2011. The sample for economic
evaluation was 969 patients; 256 were seen by a palliative care consultation team, and 713 received usual
care only. Subsamples were created according to time to consult after admission. Propensity score weights
were calculated, matching the treatment and comparison arms specific to each subsample on observed
confounders. Generalized linear models with a � distribution and a log link were applied to estimate the
mean treatment effect on cost within subsamples.

Results
Earlier consultation is associated with a larger effect on total direct cost. Intervention within 6 days is
estimated to reduce costs by �$1,312 (95% CI, �$2,568 to �$56; P � .04) compared with no
intervention and intervention within 2 days by �$2,280 (95% CI, �$3,438 to �$1,122; P � .001);
these reductions are equivalent to a 14% and a 24% reduction, respectively, in cost of hospital stay.

Conclusion
Earlier palliative care consultation during hospital admission is associated with lower cost of
hospital stay for patients admitted with an advanced cancer diagnosis. These findings are
consistent with a growing body of research on quality and survival suggesting that early palliative
care should be more widely implemented.

J Clin Oncol 33:2745-2752. © 2015 by American Society of Clinical Oncology

INTRODUCTION

Palliative care has been recommended by the Amer-
ican Society of Clinical Oncology as standard care
and is increasingly available to patients with serious
illness earlier in their care trajectory with observable
benefits.1,2 For example, concurrent palliative care
from point of diagnosis and use of trigger checklists
on hospital admission to identify and then serve
patients with palliative care needs have demon-
strated beneficial impact on quality and survival.3-6

Palliative care programs have also been shown to
reduce the cost of care, but there is little evidence on
whether earlier treatment has economic benefits.7,8

This article addresses a recognized limitation in the
evidence base for organization of care to patients

with serious illness with the following research ques-
tion: Does time to consult after admission impact
palliative care consultation team (PCCT) effect on
cost of hospital care?

PATIENTS AND METHODS

Study Design and Setting

We conducted a multisite, prospective cohort study
to examine the effect of PCCTs on patient and family
outcomes (symptom control, satisfaction with care), pro-
cesses of care (prescribing, transition management, ad-
vance planning), and utilization (hospital costs, length of
stay [LOS]) for patients with advanced cancer admitted to
five hospitals from 2007 to 2011 (the Palliative Care for
Cancer study9).
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Because a randomized controlled trial of palliative care was not deemed
to be feasible or ethical,10-15 a prospective observational study was conducted
instead. To reduce selection bias, we used propensity scores to balance ob-
served confounders across the treatment and comparison groups.

All five participating hospitals (Mount Sinai Medical Center, New York,
NY; Virginia Commonwealth University-Massey Cancer Center, Richmond,
VA; University of Pittsburgh Medical Center, Pittsburgh, PA; Mount Carmel
Health System, Columbus, OH; and Froedtert Hospital of the Medical College
of Wisconsin, Milwaukee, WI) are high-volume tertiary-care medical and
cancer centers with established PCCTs using existing practice guidelines for
pain and symptom management and communication. We received permis-
sion to recruit patients from more than 95% of primary physicians at all
hospitals. All participants signed written informed consent, and the study was
approved by the institutional review board of each participating facility.

Intervention

The intervention was a palliative care consultation with a specialist-led
interdisciplinary team that assists in the treatment of seriously ill patients
through identification and treatment of pain and other symptoms, clarifying
treatment options, establishing goals of care and advance plans, and helping
patients and family members select treatments that match their goals. Consul-
tation was initiated at the request of the attending physician. Teams across all
sites were trained in a standardized protocol approach to consultation includ-
ing a standard rounding form, symptom assessment tool, and team member-
ship. Adherence to protocols was monitored. Repeat training was given to all
new personnel joining any PCCT.

Usual care comprised each individual hospital’s and service’s approach to
routine assessment of pain and other symptoms, function, nutrition, sleep, and
emotionalconcerns.Symptomsidentifiedatadmissionandresponsetotreatment
were monitored daily. Chaplaincy and psychiatric support were available at all
sites.Theseserviceswerealsoreceivedbyandavailable toPCCTpatientsatall sites.

Participants

Patients were considered for enrollment if they were admitted to a
participating hospital, were age 18 years or older, and had a primary diagnosis
of metastatic solid tumor, CNS malignancy, locally advanced head, neck, or
pancreatic cancers, metastatic melanoma, or transplant-ineligible lymphoma
or multiple myeloma. Patients were excluded if their attending physician did
not give permission to recruit their patients or if they did not speak English,
had a diagnosis of dementia, were unresponsive or nonverbal, were admitted
for routine chemotherapy, died or were discharged within 48 hours of admis-
sion, or had previously received a palliative care consultation. For inclusion in
the study, patients had to be enrolled within 48 hours of admission.

Variables

Outcome of interest. Our primary outcome of interest was total direct cost
of hospital care. Direct costs are those directly attributable to the provision of
medications, tests, procedures, supplies, or services including the room and board
costs associated with nurse staffing (eg, intensive care unit [ICU] v medical-
surgical).16 We excluded indirect costs, which represent the overhead costs of
operating a hospital (eg, operations, information technology, maintenance), be-
cause these are not impacted by treatment.17 The cost measure did not include
physician services billed separately from the hospital bill. Direct cost data were
extracted from hospital accounting databases and therefore reflect the actual cost
(US dollars) to the hospital of providing each medication, test, procedure, or
service to each patient. The main outcome measure was incremental treatment
effect on total direct cost (ie, the estimated mean effect on cost of moving a patient
from comparison to treatment group, holding all other values constant).

Primary independent variable. The primary independent variable was a
binary treatment variable: Did patients receive a consultation from the special-
ist inpatient palliative care team during hospital admission? Patients who were
seen by a PCCT, as defined earlier, were placed into the treatment group; those
who did not were placed into the usual care only group.

In the first instance, we defined treatment as a consultation at any time
during admission, per previous studies in this field.8 We also explored the
following four definitions of treatment that incorporated timing of the first

PCCT consult: within 20 days of admission (97.5% of all PCCT patients),
within 10 days of admission (95%), within 6 days of admission (90%), or
within 2 days of admission (75%). Patients who received PCCT after the cutoff
for each definition (97.5th, 95th, 90th, and 75th, respectively) were dropped
from the respective analysis.

Our reasons for choosing this approach over the alternatives are as follows.
First, stratifying the treatment arm by specific treatment days creates smaller sub-
samples; covariate balance between these subsamples and the control arm is gen-
erally weaker. Second, we are interested less in the point estimate treatment effect
for a consultation on a specific day than in the general association between treat-
ment timing and effect on cost; by creating overlapping subsamples, we leverage a
greater proportion of the data to examine this association and avoid overspecifica-
tion of treatment. Third, using dose-response interaction terms with a propensity
score–matched sample assumes balance of interaction terms between treatment
and control arms, an assumption that may not be valid.

Other predictors. Treatment and comparison groups were balanced on 33
baseline covariates covering demographic, socioeconomic, health system, and
clinical factors. Specifically, we used binary variables for age (three strata), sex, race
(threestrata), insurancestatus(threestrata),educationlevel(threestrata),advance
directive status, lymphoma diagnosis, specific activities of daily living (Activities of
DailyLiving-618),visitinghomeservicesbeforeadmission,andlevelsofpain(three
strata) and fatigue (two strata). We used continuous variables for comorbidities
(Elixhauser index19), mean physical and psychological Edmonton System Assess-
mentScalescores,20 andtheCondensedMemorialSymptomAssessmentScale21).
See Table 1 for details. All regressions were performed against these 33 variables
(random effects) plus fixed effects for each hospital.

Data Sources

Clinicaldatacomefrommedical recordreviewcompletedbytrainedproject
staffandpatientbaselineinterviewsanddailysymptominventories.Costdatawere
extractedfromhospitaldatabasesandadjustedforregionalvariationinhealthcare
costsusingtheMedicareWageIndex.22AllcostswerestandardizedtoUSdollarsin
2011, the final year of data collection, using the Consumer Price Index.23

Bias

Patient clinical characteristics are likely correlated with receipt of palliative
care and with hospital costs. To minimize confounding as a result of selection bias,
propensity score kernel weights were calculated to balance observed confounders
between treated and comparison patients.24 Balance across groups was evaluated
with standardized differences both before and after weighting the sample. Propen-
sity scores were stratified by subsample; where treatment was redefined, separate
weights were calculated for each subsample25 (Data Supplement).

Statistical Methods

We estimated generalized linear models (GLMs) with a � distribution
and a log link and calculated the average incremental effect of PCCT on total
direct hospital costs. Incremental effects were calculated as the average of finite
differences across the sample and using bootstrapped SEs (1,000 replica-
tions).26 All analyses were performed using Stata (version 12; StataCorp, Col-
lege Station, TX).27

Secondary Analyses

We repeated the primary analysis with different outcomes of interest,
including LOS and total direct costs for specific utilization categories (room
and board, ICU, pharmacy, laboratory, and imaging). Taken together, these
analyses allow us to understand the mechanism of any treatment effect on cost.

Confirmatory Analyses

We performed sensitivity analyses on our primary results, rerunning analy-
ses with late-consult outliers moved to the control group (rather than being ex-
cluded), long-stay outliers removed from both groups, patients who died during
hospitalization included alongside those discharged alive, and an unweighted
GLM (�, log) and a weighted ordinary least squares specification to check sensitiv-
ity to model specification.
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RESULTS

Participants

A total of 5,939 patients were admitted to study sites with an ad-
vanced cancer diagnosis during the study period. Of these, 1,562 (26%)

refused to participate and 1,159 (20%) did not meet the eligibility criteria,
meaning that 3,218 patients were enrolled onto the study. There were 266
patients with missing treatment data and a further 1,415 patients for
whom insufficient data were collected at baseline (to match for the pro-
pensity score) and/or on relevant outcomes (to include in analysis); high

Table 1. Weighted Matched Sample (N � 969) by All 33 Covariates Included in Propensity Score

Variable

% of Patients

Absolute Standardized Difference (%)UC (n � 713) PC (n � 256)

Age, years
55 to 75 51.6 53.5 3.8
� 75 13.0 10.9 6.4

Sex: female 55.0 53.5 3.0
Race

White 61.2 61.7 1.1
Black 33.5 33.2 0.6

Living will: yes 40.2 40.2 0.1
Proxy: yes 45.9 44.9 1.9
Insurance

Medicare only 19.5 19.5 0.0
Medicaid (and Medicare) 25.8 25.4 0.9

Education
High schoola 55.0 55.5 1.0
Collegea 37.0 36.3 1.3

Visiting nurse services: yesb 13.3 12.9 1.4
Home health aide, total hoursb,c 0.25 0.25 0.0
Primary diagnosis: lymphoma/myeloma 6.1 5.9 0.6
Complication(s): yesd 2.7 2.3 1.8
Comorbidities: Elixhauser index (mean) 3.94 3.96 1.1
Activities of daily living

Needs partial assistance bathing 37.9 37.5 1.0
Needs partial assistance transferring from chair 35.3 36.3 2.3
Needs complete assistance with � one activity 14.6 14.8 0.9

ESAS score
ESAS Physical: at admission (mean) 1.98 1.97 1.1
ESAS Psychological: at admission (mean) 1.57 1.61 2.8
ESAS Physical: at consult/reference day (mean)e 1.82 1.82 0.7
ESAS Psychological: at consult/reference day (mean)e 1.43 1.37 4.5

CMSAS score
Numberf: at admission (mean) 9.08 9.02 2.0
Numberf: at consult/reference day (mean)e 7.87 7.83 1.3
Severityf: at admission (mean) 16.1 16.0 1.3
Severityf: at consult/reference day (mean)e 12.6 12.7 1.5

Morphine: equivalent dose, mgc,g 3.1 3.3 4.8
Pain

Somewhath 10.5 11.3 2.5
Quite a bith 28.5 27.7 1.9
Very muchh 32.7 34.0 3.1

Fatigue
A little, somewhat, or quite a bith 37.2 36.7 1.1
Very muchh 29.7 30.5 1.7

NOTE. Reference case for binary variables: no. Reference cases for: age � � 55 years; race � neither white nor black; insurance � neither Medicare nor Medicaid;
education � elementary school. Reference cases for pain and fatigue: none.
Abbreviations: CMSAS, Condensed Memorial Symptom Assessment Scale; ESAS, Edmonton System Assessment Scale; PC, palliative care; UC, usual care.
aHighest level attained.
bIn 2 weeks before hospitalization.
cRaw data square root transformed.
dPresence of a major/minor complication before consultation/reference day during the hospitalization.
eFor PC patients, the reference day was the day of consult; for UC patients, the reference day was the day they had symptom severity most similar to that of PC patients.
fNumber indicates number of physical symptoms on the CMSAS. Severity indicates number of physical symptoms multiplied by the mean severity of physical

symptoms on the CMSAS.
gIn week before hospitalization.
hTaken at consult/reference day with none as the reference category.

Cost Effect of Earlier Palliative Care Consultation
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levels of attrition and missing data are a familiar challenge in studying
populations with serious illness.10,28

Therefore, after data cleaning and matching, a subsample of
1,537 patients was identified for whom there were adequate data for
matching and analysis (palliative care, n � 374; usual care, n � 1,163).
Palliative care patients were more likely than usual care patients to be
in the final analytic sample (P � .001). One site (site 4) collected
clinical, satisfaction, and process data for all other parts of the Pallia-
tive Care for Cancer project but did not collect cost data. Therefore,
site 4 patients (n�513) and one additional patient for whom cost data
were missing were excluded from economic evaluation papers. Pa-
tients from four sites with cost data who died during hospitalization
(n � 54; 51 patients died during hospitalization, survival data are
missing for three patients) were excluded because they do not consti-
tute a sufficient sample to support a propensity score and pooling
patients irrespective of discharge status may lead to a heterogeneity
problem.29-32 Thus, the final subsample for economic evaluation was
969 patients (palliative care, n � 256; usual care, n � 713); this group

had no missing data on any propensity score variable or cost data, and
no patients were lost to matching (Fig 1).

Descriptive Data

The variables in the treatment and comparison arms, weighted
according to 33 covariates in the propensity score, are listed in Table 1.
There is a demonstrable balance, with 32 standardized differences no
greater than 5% and all within the 10% rule of thumb for acceptable
difference.33 Corresponding tables for subsamples where later con-
sults are excluded show similar balance (Data Supplement).

Utilization Data

Direct cost of hospital stay, LOS, and time to consult after admis-
sion are listed in Table 2. Palliative care patients had slightly higher
costs and LOS on average, accounted for by long right-hand tails.
Time to consult is clustered within 2 days of admission; 77% of PC
patients saw a PCCT by the end of their second day in hospital; the
protocol specified consultation within 48 hours when possible.

Admitted to sites with advanced cancer during study period
(N = 5,939)

All enrolled
(n = 3,218)

Refused to participate
(n = 1,562)

Did not meet eligiblilty criteria
(n = 1,159)

Usual care
(n = 2,373)

Palliative care
(n = 579)

Data missing on palliative care treatment
(n = 266)

Insufficient data for matching
(n =  1,210)

Final 'PC4C' sample
(n = 1,163)

Insufficient data for matching
(n = 205)

Final 'PC4C' sample
(n = 374)

Cost data not collected
(n = 428)

Eligible for cost analysis
(n = 735)

Died during hospitalization
(n = 22)

Died during hospitalization
(n = 32)

Principle cost analysis sample
(n = 713)

Principle cost analysis sample
(n = 256)

Eligible for cost analysis
(n = 288)

Cost data not collected
(n = 86)

Fig 1. Participants in the Palliative Care for Cancer (PC4C) study.

Table 2. Unweighted Utilization Data: Total Cost, Length of Stay, and Time to Consult

Measure

Total Direct Cost ($) Length of Stay (days)
Time to Consult

(days)

UC (n � 713) PC (n � 256) UC (n � 713) PC (n � 256) PC (n � 256)

Mean 9,550 11,150 8.0 9.0 2.3
Median 7,379 7,400 6 7 1
25th-75th percentile 4,943-11,791 4,805-12,282 5-9 5-10 0-2
Standard deviation 7,558 13,130 5.0 7.5 4.8

Abbreviations: PC, palliative care; UC, usual care.
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Main Results

Total direct cost treatment effect estimates taking into account
time to consult are listed in Table 3. The results demonstrate a clear
pattern—earlier treatment is associated with larger cost-saving effect.
As late-consult patients are removed from the sample, the estimated
treatment effect grows. PCCT interventions within at least 6 days of
admission had an estimated mean treatment effect of �$1,312 (95%
CI, �$2,568 to �$56; P � .04) compared with no intervention, and
intervention within 2 days had an estimated mean treatment effect of
�$2,280 (95% CI, �$3,741 to �$819; P � .002). The magnitude of
cost saving implied is 14% of total direct hospital costs for a consult
within 6 days and 24% for a consult within 2 days.

Secondary Analyses

We reran our primary analysis with different outcomes of inter-
est to examine the mechanism for the treatment effect on cost observ-
able in Table 3. The results with LOS as an outcome of interest are
listed in Table 4. The pattern is consistent with Table 3 and demon-
strates a small, statistically insignificant positive treatment effect when
late consult outliers are included and negative coefficients of increas-
ing magnitude once they are excluded, although in this case, the
association between treatment and outcome reduction is statistically
significant only when the first consult occurred within 2 days.

The results by utilization category are listed in in Table 5.
Laboratory costs are significantly reduced irrespective of treatment
timing, and the magnitude of this effect is greater for earlier palli-
ative care treatment. For other categories, statistically significant
results are observable for pharmacy and ICU when the first consult
was performed within 2 days of admission. Moreover, for all cate-
gories, coefficients and P values decrease with time to consult (ie,
earlier consult seems to reduce systematically all major cost cate-
gories compared with later consult).

Confirmatory Analyses

We performed a series of additional analyses to confirm the
robustness of the primary analysis. In all cases, the results did not
change substantively. For details, see Data Supplement.

DISCUSSION

Our primary analysis demonstrates that earlier palliative care during
hospital admission is associated with significantly larger cost savings.
Care within 6 days is estimated to reduce direct costs by 14% com-
pared with no intervention, and care within 2 days is estimated to
reduce costs by 24% compared with no intervention.

Secondary analysis shows that the cost savings are attributable to
a combination of reduced LOS and reduced intensity of hospital stay.
PCCT interventions reduce laboratory costs, irrespective of timing
and LOS, and ICU and pharmacy costs if consult occurred within 2
days of admission. The magnitude of effect on ICU costs is notably
large, suggesting that in hospitals with limited palliative care services,
savings could be maximized by prioritizing critically ill patients. The
effect on room and board is the least substantial, reflecting that a
proportion of these costs is incurred at the start of the hospitalization
and thus not amenable to treatment.

There are a number of limitations to our study. Although mea-
sures have been taken to minimize observed confounding as a result of
selection bias, there is likely unobserved heterogeneity between treated
and comparison patients, including reasons contributing to time to
consult after admission. It was not possible to identify an instrumental
variable for this sample.34 As a sensitivity analysis, we ran GLM and
ordinary least squares regressions on the unweighted sample, and
results were substantively similar (Data Supplement).

Table 3. Estimated Treatment Effect on Total Cost, by Time to Consult

Treatment: Time of Consultation After
Hospital Admission (percentile)

No. of Patients

Estimated Treatment Effect ($) (95% CI) P
Implied Saving

(%)�UC PC All

Any time (100th) 713 256 969 153 (�1,266 to 1,572) .83 �2
Within 20 days (97.5th) 713 249 962 �706 (�2,007 to 596) .29 7
Within 10 days (95th) 713 244 957 �927 (�2,283 to 429) .18 10
Within 6 days (90th) 713 231 944 �1,312 (�2,568 to �56) .04 14
Within 2 days (75th) 713 197 910 �2,280 (�3,438 to �1,122) � .01 24

Abbreviations: PC, palliative care; UC, usual care.
�Implied saving in total cost of hospital stay from receiving treatment compared with receiving UC only.

Table 4. Estimated Treatment Effect on Length of Stay, by Time to Consult

Treatment: Time of Consultation
After Hospital Admission

(percentile)

No. of Patients Length of Stay

UC PC All Estimated Treatment Effect (days) (95% CI) P Implied Reduction (%)

Any time (100th) 713 256 969 0.6 (�0.3 to 1.5) .18 �8
Within 20 days (97.5th) 713 249 962 �0.1 (�0.9 to 0.7) .81 1
Within 10 days (95th) 713 244 957 �0.3 (�1.0 to 0.4) .41 4
Within 6 days (90th) 713 231 944 �0.5 (�1.3 to 0.2) .14 6
Within 2 days (75th) 713 197 910 �1.0 (�1.7 to �0.2) � .01 13

Abbreviations: PC, palliative care; UC, usual care.
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The data were collected at hospitals with well-established pallia-
tive care programs in the United States. It is not clear how generaliz-
able the results are to new programs, to patients with diagnoses other
than cancer, or to programs in other health systems. In addition, we
experienced significant attrition from recruitment to final sample,
excluding approximately 50% of enrolled patients for incomplete
data. The most common reason for incomplete data among those who
consented to participate was that the patient became too ill to partic-
ipate. These data can only be generalized to hospitalized patients with
cancer whose illness severity made them a candidate for palliative care
but who were still able to participate in follow-up interviews.

These results are consistent with a growing body of research on
quality, survival, and cost suggesting that early palliative care should be
more widely implemented.2-6 Our analysis is able to control for a large
number of observed covariates that may be confounders for palliative
care consultation, including presence of advance directives, as well as
multiple physical and psychological function measures.

Our methods diverge from those in previous cost analyses of
PCCTs. Prior studies have variously controlled for LOS by trimming
the sample of short- and long-stay patients,30-32,35 including LOS as a
covariate,35 or matching for LOS in propensity scoring.35,36 These
strategies are intended to control for unobserved heterogeneity in
observational studies but may have a significant unintended effect on
results.37,38 Propensity score methods are designed to estimate a coun-
terfactual given baseline characteristics only,14 whereas LOS is likely
connected to both treatment and outcome, and adjusting the sample
by a variable that may lie on the causal pathway between treatment and
outcome can obscure treatment effect and bias estimates.39

Indeed, we found that treatment effect estimates with our data
were sensitive to use of LOS strategies and chose not to control for LOS
in primary analysis. The difference between cost-saving treatment
effect estimates in prior studies8 and our finding that there is no
association between costs and palliative care at any time is a result of
the absence of LOS controls. If we had controlled for LOS, then a
statistically significant cost-saving effect for palliative care at any time
is observable with our data. The fact that the any-time-treatment effect
estimate is so sensitive (trimming the sample by late-consult or high-
LOS outliers markedly affects results) shows that it is a poor, unreliable
estimation of the relationship between treatment and cost.

In summary, our primary analysis results show that timely palli-
ative care consultation reduces hospital costs and the earlier the con-
sult, the greater are the savings. These findings are robust (minimizing
endogeneity concerns and robust to multiple sensitivity analyses) and
extend the PCCT literature on costs (revealing the clear and important
association between timing and treatment effect).

These results indicate a large potential cost saving from in-
creased early palliative care consultation on hospital admission for
patients with advanced cancer. In our study, less than a quarter of
all patients with an advanced cancer diagnosis admitted to hospi-
tals with well-established palliative care teams saw a PCCT within 2
days of administration.

Timely palliative care after hospital admission is associated with
cost savings, and earlier treatment delivers a larger cost-saving effect.
These results are consistent with a growing body of research on quality
and survival, suggesting that early palliative care should be more
widely implemented. As the evidence base on palliative care programs
continues to grow, researchers should consider incorporating timing
into definitions of treatment and measurement of outcomes.
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